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(54) PRINTING APPARATUS, CONTROL METHOD, AND PROGRAM

(57) A printing apparatus that executes printing on a
basis of print data obtained from a server system is pro-
vided. The printing apparatus transmits a notification of
a state of the printing apparatus according to progress
of the printing to the server system; receives from the
server system a response to the notification of the state
transmitted; outputs an error according to the response

when the response received does not indicate transmis-
sion success and does not indicate that a load of the
server system exceeds an upper limit; and continues
processing without outputting an error when the re-
sponse received indicates transmission success or indi-
cates that the load of the server system exceeds the up-
per limit.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a printing ap-
paratus, a control method, and a program for a cloud
printing service.

Description of the Related Art

[0002] In a known printing service, printing is imple-
mented by the user transmitting a print job directly from
a client terminal such as a PC to a printing apparatus.
However, in recent years, cloud printing services have
been developed that use a cloud service provided on the
Internet. In a cloud printing service, a print job is trans-
mitted from a client terminal to the cloud printing service,
and the print job is obtained from the cloud printing serv-
ice by a printing apparatus registered in the cloud printing
service and executed.
[0003] At this time, when the state of the printing ap-
paratus changes, the printing apparatus transmits a de-
vice state notification notifying of the post-change state
to the cloud printing service. The device state notification
is a request transmitted to the cloud printing service and
is also referred to as a device state notification request.
States of the printing apparatus include an idle indicating
a standby state and a processing indicating an in-
progress state. When the printing apparatus starts print-
ing, the state of the printing apparatus changes from the
idle state to the processing state. The printing apparatus
transmits the change in state to the cloud printing service
via a device state notification. Also, when the printing
apparatus ends printing, the state of the printing appa-
ratus changes from the processing state to the idle state.
The printing apparatus transmits this change in state also
to the cloud printing service via a device state notification.
[0004] In a cloud printing service, the number of print-
ing apparatuses registered increases as the service area
increases. Thus, in the cloud printing service, the
processing load from requests from printing apparatuses
increases. In particular, since multiple device state noti-
fications for a printing apparatus may occur in the
processing of one print job, the processing load caused
by device state notifications may increase. To reduce the
processing load from the device state notifications from
printing apparatuses, the cloud printing service restricts
the number of device state notifications that can be proc-
essed per unit time. When the number of device state
notifications or other requests exceed the upper limit, an
error indicating that there are too many requests (upper
limit exceeded) is returned to the request source printing
apparatus.
[0005] On the other hand, as a technique to reduce the
communication load from state confirmation notifications
sent between a cloud printing server and a plurality of

printing apparatuses, the invention described in Japa-
nese Patent Laid-Open No. 2013-129146 has been pro-
posed. The configuration described in Japanese Patent
Laid-Open No. 2013-129146 includes a printer corre-
sponding to the master performing state confirmation
communication with a cloud printing server and a printer
corresponding to a slave not performing state confirma-
tion communication with the cloud printing server.
[0006] However, with the method described in Japa-
nese Patent Laid-Open No. 2013-129146, though the
number of device state notifications can be reduced, the
state of all of the printing apparatuses registered with the
cloud printing service cannot be grasped by the cloud
printing service. Also, with this method, a process to de-
termine which printing apparatus is a master and which
is a slave must be performed, which may result in the
processing load of the printing apparatuses being in-
creased.
[0007] Furthermore, with a method in which an error
is sent as a response to a device state notification when
the number of requests received per unit time exceeds
the upper limit, the error is displayed on the user interface
(UI) of the printing apparatus. Since the device state no-
tification request was not transmitted at the volition of the
user, when shown the error, a typical user is unlikely to
understand the cause or subject matter, and confusion
may occur at the cloud printing service usage site.

SUMMARY OF THE INVENTION

[0008] The present invention realizes easy usage of a
cloud printing service with a state of a printing apparatus
being reliably grasped and notifications of errors that do
not require user action being suppressed.
[0009] The present invention in its first aspect provides
a printing apparatus as specified in claims 1 to 9.
[0010] The present invention in its second aspect pro-
vides a program as specified in claim 10.
[0011] The present invention in its third aspect pro-
vides a control method as specified in claim 11.
[0012] According to the present invention, easy usage
of a cloud printing service can be realized with a state of
a printing apparatus being reliably grasped and notifica-
tions of errors that do not require user action being sup-
pressed.
[0013] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a diagram illustrating a processing se-
quence of cloud printing.
FIG. 2A is a diagram illustrating the configuration of
a cloud printing system.
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FIG. 2B is a diagram illustrating the hardware con-
figuration of a printing apparatus.
FIG. 3 is a diagram illustrating the software config-
uration of the printing apparatus.
FIG. 4 is an explanatory diagram of a control panel
of the printing apparatus.
FIG. 5 is a sequence diagram of when the printing
apparatus processes consecutive jobs.
FIG. 6 is a flowchart of when the printing apparatus
transmits a device state notification.
FIG. 7 is a diagram illustrating a display panel of the
printing apparatus when a server communication er-
ror occurs.
FIG. 8 is a diagram illustrating the types of device
states of the printing apparatus.
FIG. 9 is a diagram illustrating the types of error sta-
tuses received by the printing apparatus.
FIG. 10 is a flowchart of when a device state notifi-
cation is transmitted according to a second embod-
iment.
FIG. 11 is a diagram illustrating a cloud printing set-
tings screen according to a third embodiment.
FIG. 12 is a flowchart of when a device state notifi-
cation is transmitted according to the third embodi-
ment.
FIG. 13 is a diagram illustrating a cloud printing set-
tings screen according to a fourth embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0015] Hereinafter, embodiments will be described in
detail with reference to the attached drawings. Note, the
following embodiments are not intended to limit the scope
of the claimed invention. Multiple features are described
in the embodiments, but limitation is not made to an in-
vention that requires all such features, and multiple such
features may be combined as appropriate. Furthermore,
in the attached drawings, the same reference numerals
are given to the same or similar configurations, and re-
dundant description thereof is omitted.

First Embodiment

HARDWARE

[0016] FIG. 2A is a diagram illustrating the configura-
tion of a cloud printing system, which is an embodiment
of the present invention. A cloud printing service 102 is
a service provided by one or more servers connected to
a client terminal 100 and a printing apparatus 101 via the
Internet or the like, for example. In this example, the cloud
printing service 102 refers to a server that is an informa-
tion processing apparatus providing the cloud printing
service.
[0017] In the present embodiment, the printing appa-
ratus 101 and the cloud printing service 102 communi-
cate with one another using the Internet Printing Protocol
(IPP). Hereinafter, the IPP operations will be described

using attributes.
[0018] FIG. 2B is a block diagram illustrating the hard-
ware configuration of the printing apparatus 101 accord-
ing to the present invention. A control unit 201 including
a central processing unit (CPU) 202 controls the entire
operations of the printing apparatus 101. The CPU 202
executes control of various types including communica-
tion control by reading out and executing a control pro-
gram stored in a ROM 204. A RAM 203 is used as a
temporary storage area, for example, the main memory
of the CPU 202, a working area, and the like. An HDD
214 stores data, various programs, and/or information
tables.
[0019] A printer interface (I/F) 206 is an interface that
outputs an image signal to a printer 207 (printer engine).
Also, a scanner I/F 208 is an interface that inputs a read
image signal from a scanner 209 (scanner engine). The
CPU 202 processes the image signal input by the scan-
ner I/F 208 and outputs this as a record image signal to
the printer I/F 206. The printer 207 forms an image on a
medium such as a sheet according to the record image
signal.
[0020] A control panel I/F 210 connects a control panel
411 and the control unit 201. The control panel 411 is
provided with a liquid crystal display unit with a touch
panel function, a keyboard, or the like. A network I/F 212
transmits information to an external terminal, such as the
client terminal 100, a cloud printing service 102, or the
like, receives various information from the external ap-
paratuses, and the like. The blocks in the control unit 201
are connected via a system bus 205. Note that the print-
ing apparatus 101 may also be referred to as a printer,
an image forming apparatus, or a recording apparatus.
[0021] The client terminal 100 and the cloud printing
service 102 includes the configuration illustrated in FIG.
2B without the printer I/F 206, the printer 207, the scanner
I/F 208, and the scanner 209. However, the performance
of the CPU 202 and the capacity of the RAM 203 and the
HDD 214 are not necessarily equal, and the client termi-
nal 100 and the cloud printing service 102 may have high-
er performance. This is also true for the control panel
411, and the general-purpose display capability of the
client terminal 100 and the cloud printing service 102 may
be higher.

SOFTWARE

[0022] FIG. 3 is a diagram for describing the software
configuration of the printing apparatus 101. The function-
al units illustrated in FIG. 3 are implemented by a CPU
202 included in the printing apparatus 101 executing a
control program.
[0023] An operation control unit 300 controls the con-
trol panel 411. The operation control unit 300 displays
an operation menu on the control panel 411, receives
the input of an instruction from a user, notifies other func-
tional units of the contents of the received instruction,
and displays the instruction result on the control panel
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411. A cloud printing service recording control unit 301
analyzes a cloud printing service registration request re-
ceived from the client terminal 100 and transmits the
cloud printing service registration request to the cloud
printing service 102. In this manner, the cloud printing
service registration processing is controlled.
[0024] A cloud printing print control unit 302 transfers
print data received from the cloud printing service 102 to
an image processing unit 307. The image processing unit
307 executes processing to render the print job into im-
age data for printing. A print processing unit 308 executes
processing to print the image data rendered by the image
processing unit 307.
[0025] A cloud print job information management unit
303 manages the job information of the printing appara-
tus 101 and notifies the cloud printing service 102. A
cloud print event control unit 304 controls event trans-
mission and event reception processing between the
printing apparatus 101 and the cloud printing service 102.
A cloud printing device information management unit 305
manages the device information of the printing apparatus
101 and notifies the cloud printing service 102. A cloud
printing error control unit 309 manages the error occur-
rence state of the printing apparatus 101.
[0026] A storage unit 306, in response to an instruction
from another functional unit, stores specified data in the
ROM 204 or the HDD 214 or reads out stored data. Ex-
amples of data managed by the storage unit 306 include
ID information for identifying a device and QR code (reg-
istered trademark) image information.

CONTROL PANEL

[0027] FIG. 4 is a diagram for describing the control
panel 411 of the printing apparatus 101. A display panel
405 is a device for providing a UI and includes a display
panel and a touch panel using LCD or the like. A copy
button 401 is a button that is pressed to perform copying
using the printing apparatus 101, and by pressing the
copy button 401, a copy operation screen is displayed
on the display panel 405. A facsimile button 402 is a
button that is pressed to send a fax using the printing
apparatus 101, and by touching the facsimile button 402,
a fax operation screen is displayed on the display panel
405. A scan button 403 is a button that is pressed to
perform scanning using the printing apparatus 101, and
by pressing the scan button 403, a scan operation screen
is displayed on the display panel 405. Also, a QR code
(registered trademark) image or the like is displayed on
the display panel 405.
[0028] A ten key 408 is used to input numbers and the
like. An OK key 407 is used when confirming display con-
tents of the display panel 405. A directional key 406 is
used when selecting a menu or the like displayed on the
display panel 405. A black and white copy button 409
and color copy button 410 are used to perform black and
white copying and color copying, respectively. A stop but-
ton 414 is used to stop processing. A menu button 412

is used to display a menu screen for setting the settings
of the printing apparatus 101. A status confirmation/can-
cel button 413 is used to display a list of print jobs received
by the printing apparatus 101 and to confirm the status
of the printing apparatus 101.

CLOUD PRINTING PROCESSING SEQUENCE

[0029] The cloud printing processing sequence will
now be described using FIG. 1. The printing apparatus
101 supports a cloud printing function and a Web UI (also
referred to as remote UI) function for operating the print-
ing apparatus 101. The client terminal 100 supports a
cloud printing client function and a Web UI client for op-
erating the Web UI. The Web UI function is a function for
providing the user interface (UI) of the printing apparatus
101 to a HTTP client (a Web UI client such as a web
browser) of the client terminal 100, with the printing ap-
paratus 101 functioning as the HTTP server, for example.
[0030] The user first uses the Web UI client of the client
terminal 100 and transmits a cloud printing service reg-
istration request 111 to the printing apparatus 101 via
the Web UI. When the printing apparatus 101 receives
the request 111, the printing apparatus 101 transmits a
cloud printing service registration request 112 to the
cloud printing service 102. When the cloud printing serv-
ice 102 receives the request 112, the cloud printing serv-
ice 102 transmits a cloud printing service registration re-
sponse 113 including a registration URL 130 for cloud
printing registration to the printing apparatus 101. When
the printing apparatus 101 receives the response 113,
the printing apparatus 101 transmits registration URL dis-
play screen information 114 including a cloud printing
service registration URL to the client terminal 100 via the
Web UI.
[0031] When the client terminal 100 receives the
screen information 114, the client terminal 100 displays
the registration URL on the Web UI client. The user op-
erates the Web UI client of the client terminal 100 and
accesses the displayed registration URL. Accordingly,
the client terminal 100 transmits a cloud printing service
registration approval request 115 including a cloud ac-
count 131 to the cloud printing service 102.
[0032] When the cloud printing service 102 receives
the registration approval request 115, the cloud printing
service 102 transmits a cloud printing service registration
approval response 116 to the client terminal 100. The
cloud account 131 displays a user with the privilege to
use the cloud printing service 102, and the user registers
a user account with the cloud printing service 102 in ad-
vance.
[0033] The printing apparatus 101 transmits a cloud
printing service registration confirmation request 117 to
the cloud printing service 102. When the cloud printing
service 102 receives the registration confirmation re-
quest 117, cloud printing service 102 transmits a cloud
printing service registration confirmation response 118
including a cloud printer ID 132 to the printing apparatus
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101. At this stage, the printing apparatus 101 is now reg-
istered with the cloud printing service 102 and the cloud
printing service is able to be used. In other words, the
printing apparatus 101 is registered with the cloud print-
ing service 102 and is a printing apparatus that can be
used by a user with an approved account in the cloud
printing service.
[0034] The printing apparatus 101 registered with the
cloud printing service 102 transmits an event request 123
to the cloud printing service 102. In the event request
123, a job reception event is specified as a type of event
to be requested. In this manner, when a job reception
event occurs in the cloud printing service 102, an event
response is transmitted from the cloud printing service
102 to the printing apparatus 101.
[0035] In response to an operation by the user wanting
to print using the cloud printing service 102, the client
terminal 100 transmits a cloud printer information request
141 to the cloud printing service 102. The cloud printer
information request 141 includes the cloud account 131.
When the cloud printing service 102 receives the cloud
printer information request 141, printer information (for
example, the cloud printer ID 132) that can be used by
the cloud account 131 included in the cloud printer infor-
mation request 141 is obtained. Then, a cloud printer
information response 142 including the obtained printer
information is transmitted to the client terminal 100.
[0036] The client terminal 100 transmits the cloud print-
er ID 132 selected by the user from among the useable
printing apparatuses, print data 134 corresponding to da-
ta to be printed, and a print request 119 including the
cloud account 131 to the cloud printing service 102. In
this example, the cloud printer ID 132 includes the ID of
the printing apparatus 101. When the print request 119
is received, the cloud printing service 102 stores infor-
mation, for example the cloud printer ID 132, the print
data 134, and the cloud account 131, received together
with the print request 119. Also, the cloud printing service
102 transmits an event response 124 to the printing ap-
paratus 101 which is the transmission source of the event
request. The event response 124 is a message transmit-
ted as a response to the event request 123 that specifies
a job reception event as a type of event.
[0037] When the event response 124 is received, the
printing apparatus 101 transmits a print job request 120
to the cloud printing service 102. The cloud printing serv-
ice 102 transmits a print job response 121 including the
print data 134 and the cloud account 131 to the printing
apparatus 101. The printing apparatus 101 prints the re-
ceived print data.
[0038] When the state of the printing apparatus chang-
es, the printing apparatus 101 transmits a device state
notification 122 to the cloud printing service 102. In the
present sequence, when the printing apparatus starts
printing, the state of the printing apparatus changes from
the idle state (standby state) to the processing state
(processing in progress state). Accordingly, the printer
state in the device state notification 122 is set to process-

ing. The cloud printing service 102 responds to the device
state notification 122, but this response will be described
later with reference to FIG. 5. Note that the device state
notification 122 is implemented via an Update-Output-
Device-Attributes message using IPP.

DEVICE STATE NOTIFICATION AND RESPONSE

[0039] FIG. 5 is a sequence diagram of when the print-
ing apparatus processes consecutive jobs. When the
printing apparatus 101 receives the print job response
121 from the cloud printing service 102, the printing
processing of the received print data 134 is started. When
the printing apparatus 101 starts the printing processing,
the device state of the printing apparatus 101 changes
to the processing state. The processing state refers to a
state in which the printing apparatus is executing a print
job and any new jobs received are put on standby. Note
that the destination URL when the printing apparatus 101
transmits a request to the cloud printing service 102 in-
cludes the cloud printer ID 132 attached to the path. The
cloud printing service 102 references this information and
identifies the transmission source device of the request.
Also, an IPP message is used in the description of FIG. 5.
[0040] When the state of the printing apparatus 101
changes to the processing state, the printing apparatus
101 sets processing as the printer-state attribute using
Update-Output-Device-Attributes and transmits this
(501). The Update-Output-Device-Attributes message is
an IPP operation that corresponds to the device state
notification 122 in FIG. 1, and the printer-state attribute
corresponds to the printer state. Accordingly, as with the
device state notification, the Update-Output-Device-At-
tributes message is a request to the cloud printing service
102. In FIG. 5, the Update-Output-Device-Attributes
message can be read as the device state notification 122,
and the printer-state attribute can be read as the printer
state.
[0041] When the cloud printing service 102 receives
Update-Output-Device-Attributes 501, the state of the
printing apparatus 101 managed in the cloud printing
service 102 is updated to processing (processing in
progress state). Also, as a response 502, 200 OK is trans-
mitted as a response to the printing apparatus 101. In
this example, 200 is a response code and indicates that
the request has been normally received (that is, the re-
quest is OK).
[0042] When the printing apparatus 101 ends the print-
ing processing, the device state of the printing apparatus
101 changes to the idle state (standby state). The idle
state is a state in which the printing apparatus is not
processing any print jobs and printing processing for any
new jobs received can be started without waiting time.
[0043] When the printer state of the printing apparatus
101 changes to the idle state, the printing apparatus 101
sets idle as the printer-state attribute using Update-Out-
put-Device-Attributes, an IPP operation, and transmits
this (503). When the cloud printing service 102 receives
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a request 503, the state of the printing apparatus 101
managed in the cloud printing service 102 is updated to
idle, and 200 OK is sent to the printing apparatus 101 as
a response (504).
[0044] When consecutive jobs are printed, the next job
is spooled in the printing apparatus 101 currently printing
and put in a standby state. When the job ends and the
device state transitions to the idle state, the printing ap-
paratus 101 extracts and executes the top job from the
spooled jobs, or in other words, printing of the top job is
started.
[0045] As described above, in response to a change
in the printer state, the printing apparatus 101 exchanges
data with the cloud printing service 102 starting with Up-
date-Output-Device-Attributes 505 and ending with a re-
sponse 508. With this exchange, the printing apparatus
101 notifies the cloud printing service 102 that printing
has started and the device state has changed to the
processing in progress state and that printing has ended
and that the device state has changed to the standby
state. In this manner, the printing apparatus 101 notifies
the cloud printing service 102, that is the server, of the
state of the printing apparatus 101 according to the
progress of the printing.
[0046] Next, a sequence will be described of when con-
secutively processing multiple jobs causes the cloud
printing service 102 to be unable to process Update-Out-
put-Device-Attributes.
[0047] When the printer state of the printing apparatus
101 changes to the processing state, the printing appa-
ratus 101 transmits Update-Output-Device-Attributes,
which is an IPP operation (509). At this time, in the printer-
state attribute, processing is set as the device state.
When the cloud printing service 102 receives a request
509 but the number of received requests has exceeded
the maximum (upper limit) number able to be processed
per unit time, no processing is executed and a response
of 429 "too many requests" is transmitted to the printing
apparatus 101 (510). 429 is a response code indicating
too many requests (upper limit exceeded or upper limit
error). The printing apparatus 101, after receiving the re-
sponse 429 "too many requests" (upper limit exceeded),
continues executing processing without executing error
processing or a similar particular processing in the same
manner as if the normal response 200 had been received.
However, in a case where the printing apparatus 101
records a log, the reception of the response 429 "too
many requests" (upper limit exceeded) is recorded in the
log. The processing in this case will be described in detail
with reference to FIG. 6 and the like.
[0048] When the printer state of the printing apparatus
101 changes to the idle state, the printing apparatus 101
sets idle as the printer-state attribute using Update-Out-
put-Device-Attributes, an IPP operation, and transmits
this (511). When the cloud printing service 102 receives
a request 511 but the maximum number able to be proc-
essed per unit time has been exceeded, no processing
is executed by the cloud printing service 102 and the

response of 429 "too many requests" is transmitted to
the printing apparatus 101 (512).
[0049] In this manner, when the number of requests
received by the cloud printing service 102 exceeds the
upper limit number able to be processed per unit time,
an upper limit exceeded response to the received request
is transmitted to the printing apparatus 101 as a re-
sponse. When the number of requests received by the
cloud printing service 102 is equal to or less than the
upper limit number able to be processed per unit time,
unless there is an error, a normal response to transmitted
to the printing apparatus 101.

RESPONSE PROCESSING BY PRINTING APPARA-
TUS 101

[0050] FIG. 6 is a flowchart of when the printing appa-
ratus 101 transmits a device state notification. The proc-
ess in FIG. 6 described below is executed by the func-
tional blocks such as the cloud printing device information
management unit 305 implemented by a program being
executed by the CPU 202. However, on the hardware
side, this may be executed by the CPU 202 of the printing
apparatus 101.
[0051] In step S601, the cloud printing device informa-
tion management unit 305 transmits Update-Output-De-
vice-Attributes, in other words, a device state notification,
to the cloud printing service 102. At this time, in the Up-
date-Output-Device-Attributes, the printer-state attribute
is set and the printer state (in other words, the device
state) specified as the attribute value is set.
[0052] In step S602, the cloud printing device informa-
tion management unit 305 receives a response to the
Update-Output-Device-Attributes transmitted in step
S601 from the cloud printing service 102.
[0053] In step S603, the cloud printing device informa-
tion management unit 305 references the status code of
the response received in step S602 and proceeds to step
S606 if it is determined to be a success (for example,
code 200) and proceeds to step S604 if it is determined
to be an error. An error may be a status other than a
success.
[0054] In step S606, the cloud printing device informa-
tion management unit 305 stores the printer state com-
municated by the cloud printing service 102 in the storage
unit 306.
[0055] In step S604, the cloud printing error control unit
309 analyzes the contents of the received error and de-
termines whether or not the status code is 429 "too many
requests" (upper limit exceeded). When the status code
is 429 "too many requests", the processing ends. When
the status code is not 429 "too many requests", in step
S605, the operation control unit 300 displays a server
communication error on the control panel 411. Note that
the error may be displayed on the Web UI of the client
terminal 100 which is the transmission source of the print
request 119 (or a remote user interface).
[0056] According to this process, when the error status

9 10 



EP 4 303 712 A1

7

5

10

15

20

25

30

35

40

45

50

55

received as a device state notification response is upper
limit exceeded, the user is not notified of the error and
the processing in FIG. 6 ends. However, processing of
the device state notification response illustrated in FIG.
6 ends the processing. By ending the processing in FIG.
6, normal processing executed by the printing apparatus
101, such as printing processing, communication
processing, display processing, and the like, can be con-
tinued. Also, at this time, the communicated device state
is not stored in the cloud printing service 102. In this man-
ner, the conformity between the device state communi-
cated to the cloud printing service 102 stored in the print-
ing apparatus 101 and the device state stored in the cloud
printing service 102 can be maintained.

DISPLAY EXAMPLE

[0057] FIG. 7 is a diagram illustrating a display panel
of a printing apparatus when a server communication
error occurs. Illustrated is an example of a screen, screen
701, displayed on the control panel 411 when an error
occurs with the printing apparatus 101. A status line 711
is an area for displaying information relating to when an
error or the like occurs with the printing apparatus. In the
screen 701, as no error has occurred, nothing is dis-
played in the status line 711. Also, when an upper limit
exceeded error is received for a device state notification,
nothing is displayed in the status line 711.
[0058] Also illustrated is screen 702 which is displayed
on the control panel 411 when a server communication
error has occurred with the printing apparatus 101 as
described using FIG. 6. In a status line 712, a message
communicating the information that a server communi-
cation error has occurred in the cloud printing is displayed
in step S605.

DEVICE STATE EXAMPLE

[0059] FIG. 8 is a diagram illustrating the types of print-
er states (printer-states) of the printing apparatus 101.
Printer state refers to the device state of the printing ap-
paratus 101. The cloud printing device information man-
agement unit 305 of the printing apparatus 101 notifies
the cloud printing service 102 via Update-Output-Device-
Attributes of three types of printer-states.
[0060] The first state is an idle state 801. This is a state
in which the printing apparatus 101 is not processing any
print jobs and printing processing for any new jobs re-
ceived can be started without waiting time. This is also
referred to as the standby state.
[0061] The second state is a processing state 802. This
is a state in which the printing apparatus 101 is executing
a print job and any new jobs received are put on standby.
This is also referred to as the processing in progress
state.
[0062] The third state is a stopped state 803. This is a
state in which the printing apparatus 101 cannot process
a print job and a user operation is required to change

states. This is also referred to as the stopped state. For
example, when out of paper or out of toner, the device
state of the printing apparatus 101 transitions to the
stopped state.

TYPES OF RESPONSES BY CLOUD PRINTING SERV-
ICE

[0063] FIG. 9 is a diagram illustrating the types of sta-
tuses the printing apparatus 101 receives from the cloud
printing service 102. As described in step S602 in FIG.
6, this is information set in the response to be received
from the cloud printing service 102 by the printing appa-
ratus 101. The status codes are sorted into the main cat-
egories of Informational 901, Success 902, Client Errors
903 and 904, and Server Error 905. The status codes
are further sorted into sub-categories of more detailed
types. An error control 911 indicates how the cloud print-
ing error control unit 309 treats the status code.
[0064] The Informational 901 indicates that the request
is a success and processing is continuing. Thus, regard-
less of any status code for the sub-category, normal is
determined by the cloud printing error control unit 309.
The status codes are codes in the one hundreds.
[0065] The Success 902 indicates that the request is
a success and that processing has ended. Thus, regard-
less of any status code for the sub-category, normal is
determined by the cloud printing error control unit 309.
In FIG. 6 when these status codes are received, trans-
mission success is determined in step S603. The status
codes are codes in the two hundreds.
[0066] Client Errors 903 and 904 indicate that there is
a problem in the request from the client causing an error
to occur. Examples of errors include status code 400 (Bad
Request), 401 (Unauthorized), 402 (Payment Required),
and the like. The error responses are transmitted as re-
sponses without change even when the same request is
transmitted by the client (printing apparatus 101). Ac-
cordingly, the cloud printing error control unit 309 deter-
mines that an error has occurred when one of these re-
sponses is received. The user is notified of these errors
and prompted to take action.
[0067] However, the status code 429 (too many re-
quests) occurs when the load at the cloud printing service
102 is temporarily too high and processing cannot be
executed. In other words, when the same request is
transmitted by the client (printing apparatus 101), there
is a possibility that the problem state has been resolved.
Thus, the cloud printing error control unit 309 does not
treat the status code 429 as an error.
[0068] The Server Error 905 indicates server failure to
process the request. An example of this error includes a
status code 500 (Internal Server Error) and the like. This
error indicates that some kind of error has occurred in
the server, and whether or not the problem is temporary
cannot be determined. Accordingly, the cloud printing er-
ror control unit 309 determines this status code to be an
error and notifies the user by displaying the error.

11 12 



EP 4 303 712 A1

8

5

10

15

20

25

30

35

40

45

50

55

[0069] According to the configurations and processes
described above, in the present embodiment, even when
a response indicating upper limit exceeded is received
from the cloud printing service (server) in response to a
device state notification from the printing apparatus, no-
tifications to the user are suppressed and the user is not
notified. This can prevent the user from being notified of
an error for a state for which action by the user is unnec-
essary. Also, since the response is to a request is a device
state notification which does not directly involve the user,
even if the user is notified of the upper limit being ex-
ceeded as an error, it would be difficult for the user to
grasps the cause and subject matter and take action re-
lating to the error. Regarding this, in the present embod-
iment described above, even when a response indicating
that the upper limit is exceeded is received, notification
to the user is suppressed and the user is not notified.
This can prevent confusion in the operations of the cloud
printing service.

Second Embodiment

[0070] Next, the second embodiment will be described.
According to the configuration of the first embodiment
described using diagrams up to FIG. 9, even when the
printer state frequently changes, the occurrence of errors
can be prevented. In the present embodiment, in addition
to the prevention of errors, the printer state of the printing
apparatus 101 managed by the cloud printing service
102 and the actual printer state of the printing apparatus
101 are made to match one another.
[0071] Accordingly, in the second embodiment, trans-
mission of Update-Output-Device-Attributes is retried.
[0072] FIG. 10 is a flowchart of when a device state
notification is transmitted according to the second em-
bodiment. The process in FIG. 10 is executed by the func-
tional blocks such as the cloud printing device information
management unit 305 implemented by a program being
executed by the CPU 202. However, on the hardware
side, this may be executed by the CPU 202 of the printing
apparatus 101.
[0073] In step S1001, the cloud printing device infor-
mation management unit 305 transmits Update-Output-
Device-Attributes, in other words, a device state notifica-
tion, to the cloud printing service 102. At this time, in the
Update-Output-Device-Attributes, the printer-state at-
tribute is set and the printer state (in other words, the
device state) specified as the attribute value is set.
[0074] In step S1002, the cloud printing device infor-
mation management unit 305 receives a response to the
Update-Output-Device-Attributes transmitted in step
S1001 from the cloud printing service 102.
[0075] In step S1003, the cloud printing device infor-
mation management unit 305 references the status code
of the response received in step S1002 and proceeds to
step S1010 if it is determined to be a success (for exam-
ple, code 200) and proceeds to step S1003 if it is deter-
mined to be an error. An error may be a status other than

a success.
[0076] In step S1010, the cloud printing device infor-
mation management unit 305 stores the printer state
communicated by the cloud printing service 102 in the
storage unit 306.
[0077] In step S1004, the cloud printing error control
unit 309 analyzes the contents of the received error and
determines whether or not the status code is 429 "too
many requests" (upper limit exceeded). When the status
code is 429 "too many requests", the processing of step
S1006 is executed. When the status code is not 429 "too
many requests", in step S1005, the operation control unit
300 displays a server communication error on the control
panel 411. Note that the error may be displayed on the
remote UI of the client terminal 100 which is the trans-
mission source of the print request 119.
[0078] In step S1006, the cloud printing device infor-
mation management unit 305 waits for the processing
for a predetermined amount of time, for example, 1 sec.
Subsequently, in step S1007, the cloud printing device
information management unit 305 obtains the latest (in
other words, current) state of the printer. Also, in step
S1008, the cloud printing device information manage-
ment unit 305 reads out the printer state communicated
to the cloud from the storage unit 306. In step S1009, the
cloud printing device information management unit 305
compares the latest state of the printer and the state of
the printer communicated to the cloud. When the result
of the comparison is a match, the processing ends. Also,
when the result of the comparison is not a match, the
processing returns to step S1001, and the processing to
transmit the Update-Output-Device-Attributes to the
cloud printing service 102 is retried, or in other words,
retransmission is performed. The device state to be
transmitted may be the device state obtained in step
S1007.
[0079] According to this process, when the error status
received as a device state notification response is upper
limit exceeded, a device state notification is attempted
after a predetermined amount of time has elapsed. Since
there is a possibility that the upper limit exceeded state
has been resolved by waiting for a predetermined period
of time, if the upper limit exceeded state has been re-
solved, the retransmission (retry) will succeed. In this
manner, the cloud printing service can be notified of the
device state without the user being notified of an error.
[0080] Note that in FIG. 10, the device state notification
is retransmitted on the condition that the current state of
the printing apparatus 101 and the device state stored in
the cloud printing service 102 do not match, but there
may be no condition.

Modified Example

[0081] Regarding the process in FIG. 10, an upper limit
to the number of retransmissions may be provided. For
example, an upper limit to the number of retransmissions
is provided, and when the status received in step S 1004

13 14 



EP 4 303 712 A1

9

5

10

15

20

25

30

35

40

45

50

55

in the process in FIG. 10 is the upper limit exceeded, first,
whether the number of retransmissions has reached the
upper limit is determined. When the upper limit has been
reached, in step S1005, it is displayed that a response
indicating upper limit exceeded has been received. On
the other hand, when the upper limit has not been
reached, the processing of step S 1006 and below is
executed. The upper limit to the number of retransmis-
sions may be a fixed value or may be set by the user.
According to this configuration, when the upper limit be-
ing exceeded has not resolved after a predetermined
number of retries, information indicating that a response
indicating upper limit exceeded has been received from
the cloud printing service 102 is displayed. This allows
the user to wait for resolution of the upper limit exceeded
state.

Third Embodiment

[0082] Next, the third embodiment will be described.
According to the configuration described in FIG. 10, a
server communication error is not displayed on the dis-
play panel even when an upper limit exceeded (429 "too
many requests") error occurs. This is because, even
when a printer state notification fails, printing using the
cloud printing can continue to be used and because the
upper limit exceeded error is an error indicating a tem-
porary high load of the server that may resolved itself
over time. In the configuration of the third embodiment
described below, a setting is provided for selecting
whether or not to display an upper limit exceeded error
as an error. By displaying the error, the user of the printing
apparatus 101 can learn that the cloud printing service
102 is in a high load state and can be prompted to wait
until the upper limit exceeded state is resolved.
[0083] FIG. 11 is a diagram illustrating a cloud printing
settings screen according to the third embodiment. This
screen may be a screen displayed on the control panel
411 of the printing apparatus 101 or may be a screen
displayed on the remote UI of the client terminal 100.
[0084] A screen 1101 is the cloud printing settings
screen displayed on the control panel 411. The "use
cloud printing" setting is a setting for switching between
enabling and disabling the cloud printing function. The
"cancel registration" setting is a setting for cancelling the
registration of the printing apparatus 101 with the cloud
printing service 102. The "server load error control" set-
ting is a setting for switching between displaying and not
displaying the error on the control panel 411 or the remote
UI when the 429 "too many requests" error is received.
When this setting is set, the value for the server load error
control setting according to the selection is stored in the
storage unit 306.
[0085] FIG. 12 is a flowchart of when a device state
notification is transmitted according to the third embodi-
ment. The process in FIG. 12 described below is execut-
ed by the functional blocks such as the cloud printing
device information management unit 305 implemented

by a program being executed by the CPU 202. However,
on the hardware side, this may be executed by the CPU
202 of the printing apparatus 101.
[0086] In step S1201, the cloud printing device infor-
mation management unit 305 transmits Update-Output-
Device-Attributes, in other words, a device state notifica-
tion, to the cloud printing service 102. At this time, in the
Update-Output-Device-Attributes, the printer-state at-
tribute is set and the printer state (in other words, the
device state) specified as the attribute value is set.
[0087] In step S1202, the cloud printing device infor-
mation management unit 305 receives a response to the
Update-Output-Device-Attributes transmitted in step
S1201 from the cloud printing service 102.
[0088] In step S1203, the cloud printing device infor-
mation management unit 305 references the status code
of the response received in step S1202 and proceeds to
step S1206 if it is determined to be a success (for exam-
ple, code 200) and proceeds to step S1204 if it is deter-
mined to be an error. An error may be a status other than
a success.
[0089] In step S1206, the cloud printing device infor-
mation management unit 305 stores the printer state
communicated by the cloud printing service 102 in the
storage unit 306.
[0090] In step S1204, the cloud printing error control
unit 309 analyzes the contents of the received error and
determines whether or not the status code is 429 too
many requests (upper limit exceeded). When it is 429
too many requests, the processing proceeds to step
S1207. In step S1207, the cloud printing error control unit
309 reads out the server load error control setting from
the storage unit 306. In step S1208, the cloud printing
error control unit 309 determines whether or not the serv-
er load error control setting read out is the "error display"
setting. When it is not the "error display" setting, the
processing ends. When it is the "error display" setting, in
step S1205, the operation control unit 300 displays a
server communication error on the control panel 411.
[0091] In step S1204, when it is determined to not be
429 too many requests, in step S1205, the operation con-
trol unit 300 displays a server communication error on
the control panel 411.
[0092] According to the process described above,
whether or not to notify the user of an error when the
error status received as a device state notification re-
sponse is upper limit exceeded can be selected. In a
similar manner to the first embodiment, when do not notify
is selected, the processing ends without error notification.
On the other hand, when notify is selected, the user is
notified of the upper limit exceeded error. Accordingly,
the user can temporarily suspend the processing by the
printing apparatus 101, creating the opportunity to wait
for the upper limit exceeded error to resolve.

Fourth Embodiment

[0093] Next, the fourth embodiment will be described.
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Tenancy is a concept in cloud applications, and users
and devices belong to a tenant and the cloud printing
service can be used on a tenant basis. In the configura-
tion described using diagrams up to FIG. 12, the printing
apparatus 101 is registered as the printing apparatus of
one tenant. However, in another configuration, one print-
ing apparatus may be registered in a plurality of tenants
as different cloud printers. In the configuration according
to the fourth embodiment, one printing apparatus is
shared by a plurality of tenants, and the "server load error
control" setting for each tenant can be set.
[0094] FIG. 13 is a diagram illustrating a cloud printing
settings screen according to the fourth embodiment. A
screen 1301 is a top menu of a cloud printing settings
screen displayed on the control panel 411 or the remote
UI of the client terminal 100. In the fourth embodiment,
a printer can be registered in a plurality of tenants as
different cloud printers. In the present embodiment, the
printing apparatus 101 is already registered in tenant A
and tenant B. The "use cloud printing" setting is a setting
for switching between enabling and disabling the cloud
printing function. This setting can be set per tenant, but
in this example, the setting is shared by all of the tenants
the printing apparatus 101 is registered with.
[0095] On the screen 1301, buttons for tenant A, tenant
B, and add tenant are also displayed. When the add ten-
ant button is pressed, a screen for registering the printing
apparatus 101 as a cloud printer with a new tenant is
transitioned to. If the setting of a tenant is desired to be
changed, the corresponding tenant button can be
pressed. By touching the tenant button (tenant A or tenant
B), a settings screen 1302 for the tenant corresponding
to the button touched is transitioned to. In the present
embodiment, the settings screen 1302 for tenant A is
illustrated.
[0096] In the settings screen 1302 for tenant A, the
"cancel registration" setting and the "server load error
control" setting are displayed. The "cancel registration"
setting is a setting for cancelling cloud printing registra-
tion. The "server load error control" setting is a setting
for switching between displaying and not displaying the
error on the control panel 411 when the 429 "too many
requests" error is received. Both of these settings only
affect the behavior of the cloud printer registered with
tenant A. Depending on the setting, the setting value is
associated with the setting target tenant and stored in
the storage unit 306.
[0097] The stored "server load error control" setting is
referenced in step S1207 in FIG. 12 in a similar manner
to the third embodiment. However, in the present em-
bodiment, the referenced "server load error control" set-
ting is a "server load error control" setting stored and
associated with a tenant to which the client who is the
issuer of the print request being executed belongs. Since
the transmission of the print request has been instructed
by a user logged into the cloud printing service, the tenant
that the user belongs to may be a tenant associated with
the "server load error control" setting.

[0098] According to the configuration described above,
whether or not to notify the user of an error when the
error status received as a device state notification re-
sponse is upper limit exceeded can be selected. Further-
more, in the present embodiment, this can be selected
for each tenant that the printing apparatus belongs to. In
a similar manner to the first embodiment, when do not
notify is selected, the processing ends without error no-
tification. On the other hand, when notify is selected, the
user is notified of the upper limit exceeded error. Accord-
ingly, the user can temporarily suspend the processing
by the printing apparatus 101, creating the opportunity
to wait for the upper limit exceeded error to resolve.

Other Embodiments

[0099] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or
Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0100] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
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Claims

1. A printing apparatus (101) that executes printing on
a basis of print data obtained from a server system
(102), comprising:

transmitting means for transmitting a notification
of a state of the printing apparatus (101) accord-
ing to progress of the printing to the server sys-
tem (102);
receiving means for, from the server system, re-
ceiving a response to the notification of the state
transmitted; and
controlling means for outputting an error accord-
ing to the response when the response received
does not indicate transmission success and
does not indicate that a load of the server system
exceeds an upper limit, and for continuing
processing without outputting an error when the
response received indicates transmission suc-
cess or indicates that the load of the server sys-
tem exceeds the upper limit.

2. The printing apparatus according to claim 1, wherein
the controlling means further retransmits the notifi-
cation of the state when the response received is a
response indicating that the load of the server sys-
tem exceeds the upper limit.

3. The printing apparatus according to claim 1, wherein
the controlling means also retransmits the notifica-
tion of the state indicating a current state of the print-
ing apparatus when the response received is a re-
sponse indicating that the load of the server system
exceeds the upper limit and when a state of the print-
ing apparatus communicated by the notification of
the state and a current state of the printing apparatus
do not match.

4. The printing apparatus according to claim 2 or 3,
wherein
the controlling means retransmits the notification of
the state after waiting for a predetermined amount
of time after reception of the response.

5. The printing apparatus according to any one of
claims 2 to 4, wherein
when a response indicating that the load of the server
system exceeds the upper limit is received with re-
spect to a predetermined number of retransmissions
of the notification of the state, the controlling means
outputs information indicating that the response has
been received.

6. The printing apparatus according to claim 1, further
comprising:

setting means for setting whether or not to output

information indicating that a response indicating
that the load of the server system exceeds the
upper limit has been received when the re-
sponse is received by the receiving means,
wherein
when a response indicating that the load of the
server system exceeds the upper limit is re-
ceived by the receiving means, the controlling
means references the setting and outputs infor-
mation indicating that the response has been
received if the setting is set to output information
indicating that the response has been received.

7. The printing apparatus according to claim 6, wherein
the setting is set for each tenant that the printing
apparatus belongs to.

8. The printing apparatus according to any one of
claims 1 to 7, wherein
when a response indicating that the load of the server
system exceeds the upper limit is received, informa-
tion indicating that the response has been received
is displayed on a display unit of the printing appara-
tus.

9. The printing apparatus according to any one of
claims 1 to 7, wherein
when a response indicating that the load of the server
system exceeds the upper limit is received, informa-
tion indicating that the response has been received
is displayed on a remote user interface of a terminal
connected to the printing apparatus.

10. A program for causing a computer to function as the
printing apparatus according to any one of claims 1
to 9.

11. A control method for a printing apparatus that exe-
cutes printing on a basis of print data obtained from
a server system and includes transmitting means,
receiving means, and controlling means, compris-
ing:

the transmitting means transmitting a notifica-
tion of a state of the printing apparatus according
to progress of the printing to the server system;
the receiving means receiving a response to the
notification of the state transmitted from the
server system; and
the controlling means outputting an error ac-
cording to the response when the response re-
ceived does not indicate transmission success
and does not indicate that a load of the server
system exceeds an upper limit, and continuing
processing without outputting an error when the
response received indicates transmission suc-
cess or indicates that the load of the server sys-
tem exceeds the upper limit.

19 20 



EP 4 303 712 A1

12



EP 4 303 712 A1

13



EP 4 303 712 A1

14



EP 4 303 712 A1

15



EP 4 303 712 A1

16



EP 4 303 712 A1

17



EP 4 303 712 A1

18



EP 4 303 712 A1

19



EP 4 303 712 A1

20



EP 4 303 712 A1

21



EP 4 303 712 A1

22



EP 4 303 712 A1

23



EP 4 303 712 A1

24

5

10

15

20

25

30

35

40

45

50

55



EP 4 303 712 A1

25

5

10

15

20

25

30

35

40

45

50

55



EP 4 303 712 A1

26

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2013129146 A [0005] [0006]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

